Understanding Urban Concerns and Taking Action through Rain Gardens 

Groundwater Festival April 23, 2004

Waukesha County Expo

Volunteer Needs –

Pod: Three lead instructors for each pod plus helpers if possible

Rain Garden: Five sets of three plus a few runners 

Rain Garden Equipment Needs 

8 

tall stakes with string to separate each pods section, 

20 - 30 hand trowels 

8 

tables, ( five at rain garden and five near by for optional activity – this ended up being an important component and should not be optional - everyone ended up doing it)

30 

ice cream buckets/small pails, 

1 

hose (or other way to water the garden at the end of the day)

Lots of numbered plant id stakes

Stacks of newspaper,

Pile of wood chips

5

storm drain models 

Material needs for lessons

15 
tables

30  
gallon jugs of water: one almost full (short 2 oz), the other with 74oz.

15 
small cups with 2 oz water

15 
2-quart pitchers with 54 oz water

3 
5-gallon bucket with extra water or a water source near-by – one for each pod to refill pitcher between classes

15
soil probes (augers- ok, but prefer probes)

15 large boards with paper (or a light weight white board) and markers

15
container with moistened hand cleaner sheets (wet ones) or five – one per pod (needed more and needed paper towels)

Optional activity equipment (may only need a couple of sets if the weather is nice) (I have four sets of measuring tapes and ropes)

15 
measuring tapes 

15
blow up of size chart from Rain Garden Manual pg 9.

Four flags to mark out ‘roof’ area

Rain Garden Lesson - Group D

Understanding Urban Concerns – Taking Action 

Material/team

(Three sets per pod or a total of 15 for the day)

1 table

2 gallon jugs of water: one almost full (short 2 oz), the other with 74oz.

1 small cup with 2 oz water

1 pitcher with 54 oz water

Soil auger

Large board with paper (or a light weight white board) and markers

Moistened hand cleaner sheets (wet ones)

Pod Procedure: 

Welcome and immediately divide into three teams: Lions and Tigers and Bears.  Each team will be roughly ten - fifteen kids.  

Because of the need to organize the planting of the rain garden carefully, each team will need to follow as close to possible the sequence below. 

Teams will have about 7 minutes for introduction, conclusion and moving from place-to-place)

Lions will follow this order Introduction of the issue 

· Introduction – on way to rain garden 

· 15 minutes 
rain garden planting

· 13 minutes 
observation and examining soil

· 10 minutes 
infiltration demo

· Conclusion

Tigers 

· Introduction

· 10 minute 
infiltration demo

· 15 minute 
rain garden planting

· 13 minute 
observation and soil sample

· Conclusion

Bears

· Introduction

· 10 minute 
infiltration demo

· 13 minute 
observation and soil sample

· 15 minutes 
rain garden planting

· Conclusion

(What actually happened

Lions basically followed this order 

· Introduction – on way to rain garden 

· 15 minutes 
rain garden planting

· 15 minutes 
observation and examining soil, sizing a rain garden

· 15 minutes 
storm drain model, infiltration demo –- conclusion

Tigers and Bears

· 15 minutes
Introduction, storm drain model, infiltration demo

Tigers

· 15 minute 
rain garden planting

· 15 minute 
sizing a rain garden observation and soil sample

· Conclusion

Bears

· 15 minute 
observation and soil sample and sizing a rain garden

· 15 minutes 
rain garden planting

· Conclusion

Introduce self and welcome the group.

Tigers and Bears should be positioned so they cannot easily see each other. Lions should be heading out to the rain garden.

( - what actually happened: We used the storm drain model during this intro questions – since we only had five, the Tigers and Bears stayed together for the intro and the infiltration demo)

Questions:

 
1. Where does rainwater go once it falls from the sky? (some answers: soaks in, runs off, goes into streams or lakes, goes down storm drains)
2. I hear from several of you ‘sewers’ or storm drains.  

3. Do any of you live where there are storm drains, or are there any around your school?  (If not ask if they are familiar with them. If they have ditches or swales near where they live these have the same basic function of moving water away.)

4. Do you know why streets have storm drains and where do they go?
A. Move water away – there are pipes called storm sewers that the water travels through on its way to a local river or stream.  The storm sewers act like underground rivers going directly to a local river or stream. 

5. In your city/community where does the water that enters into your storm drain go?

6. Do you know why, on a day we are talking about groundwater, we are asking you questions water entering the storm sewers?
A. There are two problems, too much water, which can cause flooding and what might be mixed with the water.  Many people think water that goes down the storm sewer is treated but it isn’t.

At this point you will either begin the ‘Infiltration Demo’ or you will be at the rain garden and will do the ‘Infiltration Demo’ as your conclusion.  If at the rain garden you will need to transition from storm drain to rain garden (see below Infiltration Demo)

Infiltration Demo

Have the cup with 2 oz water on the table near some papers.  Act as though you are reaching for a drink of water and tip over the glass so the water splashes or runs onto the papers.  Exclaim about it as you quickly grab up the papers.  Make some comment such as all right – no problem.

Set the papers down. Then pick up a two-liter pitcher with about 54 oz of water in it, act as if you are refilling the glass and proceed to ‘accidentally’ tip this pitcher over.  

Exclaim – “everything is ruined!!!”

 [The better the surprise factor the more impact.] 

“Oh my gosh – what just happened is exactly what has happened to our streams.”

Hold up the full gallon and the cup; tell them the jug represents what it was like for streams (and the critters living in streams150 years ago.  When it rained most of the water (shake the gallon jug) soaked into the ground and (tip the empty cup upside down) would runoff the land and directly into the stream. (of course lake or river too.)

Then hold up the other gallon jug and shake it.  This represents today and now this is represents the amount of rain that soaks in.  Hold up the pitcher and tip it upside down – this represents what now runs off really quickly into our streams and out of a full gallon of rain water this is the amount of water that would have soaked in and become part of the ground water.  Hold up the other jug and the pitcher explaining that this now represents the amount of water that soaks in versus runs off in cities today.

Ask them why this might be a problem.

Possible answers:  Causes flooding, washes away animal habitat, carries pollutants with it soil in particular is a problem since it fills in the deep holes and the spaces between rocks where animals live leaving them with no where to live.

We can usually see this damage, but what we don’t see is what happens because the water is no longer soaking in.  Streams or wetlands dry-up that never did before, water levels drop causing problems for some of our wells.

Transition to Rain Garden 

If heading to the rain garden – explain that people have been working on trying to get our cities to function more like the natural prairies and woods that used to be in Wisconsin.  One way is to build a special type of garden.  One that is slightly sunken to hold water and is planted with native plants.  Enthusiastically tell them that they are going to help to plant a rain garden here at the Expo Center.  The rain garden they build will stay here and help some of the rainwater coming off the 4-H Forum building soak in instead of running off. 

Observation and Soil Sampling Activity

Pair up the students and walk around looking for areas where water would soak in and where it would runoff.  Look for storm drains, ditches or other ways that water is being routed. Look to see if there is anything that could be dissolved or carried by the water and flow into the storm drain.  When you find these, try to decide why this might be a problem if it got into our water.  (Common stuff is 

litter, (looks ugly can be harmful to animals), 

sand, gravel (fills in the wetlands and bottom of streams destroying habitat), 

chucks of asphalt; (fills in wetlands and bottoms of streams, harmful chemicals can dissolve out-may be toxic); 

chemicals from automobiles, oil etc. (can be toxic), 

salt, (can be toxic)

You may want to draw a line down your board and write runoff and soak in on the top of each column, keep track of the areas found under each. 

At the Expo Center the parking lots and storm drain runs to the small wetland on the east side of the parking lots.  From here it drains to a small stream that flows to the Pewaukee River.
Soil Sampling

Use your soil auger to take soil samples.  There is only one area you can use – be sure to have it delimitated to you.  If you hit anything hard, STOP and move over.  Utilities should be buried at least two feet down, but private wires could be closer to the surface.

Examine the soil texture: if the soil is dry should moisten your palm a bit and rub the soil into it. (the spit test!)

Sand is gritty

Silt is slippery – can be made into ribbons when worked between finger and thumb

Clay is sticky – can be made into shapes, 

Also look for organic matter such as roots, sticks, bits of leaves.

Animal life

 (The site we sampled was a silty loam on top with clay below.)  

Look at the color, and check the smell.

Check to see if the students did the soil tube races already.  If so, ask them what they know about this soil’s permeability.  Ask how that might impact how water soaks in or runs off.

Optional activity run by lesson leader – you probably won’t have time for this, unless there is heavy rain.

Design your own rain garden
Designate an area of floor or parking lot, about 50 feet by 10 feet (aiming for about 500 sq ft) as your hard surface you want to collect the rain from.  Tell the students that they are going to determine how big a rain garden would need to be to capture and infiltrate water from this area.

Have them measure the width and length then multiply these to get the area. Write this on your board.

If you haven’t collected a soil sample, do so or have one available.  Have each of the students feel the soil and determine if it is sandy, silty or clayey.

Ask them how deep they think the rain garden should be.  3-5 inches maximum if clay soil, if it is silt or sand they can go deeper.  A typical rain garden is 4-6 inches deep. Explain that you don’t want it too deep since you want the rain to soak in.  You do not want a pond forming.

Next show them the blow up size factor chart from Rain Gardens a How-To Manual page 9.

Find the cell where the soil and depth intersect.  This is the size factor. Silty 6” depth the size factor is .25

Finally multiply the square footage by the size factor.  This is the size your rain garden should be. 

If you use 6 inches and have a silty soil your rain garden should be about 125 square feet. Or 500 x .25.  One shape that is about 125 sq ft is a kidney bean shape about 8 feet by 16 feet.  Use the rope to layout your rain garden.  [Rain gardens should be longer than wide to function best.]

Let’s say you have a typical small 3-bedroom house, these frequently have about 2000 sq ft of roof area. (home and garage)  With four downspouts, 500 sq ft is about what feeds one downspout.  So the rain garden that you have laid out is just about the right size.

Most home rain gardens are 70 to 300 square feet.

Conclusion

Ask if there are any questions.  Ask if they know about anything else they could do, or their parents can do to help reduce the amount of water running off, or to keep the runoff cleaner.  

Some suggestions

Educate people: Stencil storm drains, 

Keep grass clippings on lawn.

Only fertilize when needed

Be sure the downspouts don’t run directly onto the driveway or other pavement.

Keep car well maintained so it does leak fluids.

Folks living in apartment buildings can keep the parking lot clean,   

Tell them they will get a hand out when they get back to school with some suggestions on it.  

Message to end with: Since water quality concerns happen because of small things that everyone does.  If everyone takes responsibility for his or her own self we can do a lot to improve water quality.

Rain Garden Installation

The rain garden will be divided into five sections – one for each pod.

There will be a spot set side for each team to gather while they wait there turn.  We will try to have a rain barrel and some other signs just in case we need to mark time with some groups.  At any one time there should be between 20 and 40 kids in the garden planting.

The rain garden volunteers will take care of explaining the rain garden.  

Pod Starting Station (five of these will be set up – one for each pod)

Every fifteen minutes, a team of 10 to fifteen students, will arrive at their pods designated rain garden starting spot 

The lead rain garden volunteer for the pod will welcome them and ask them if they know what is being built and why.  (Explain that a rain garden is one way people can make their home act more like a forest, allowing water to soak in instead of running off.)  

A rain garden volunteer will also explain why we use native plants:  

· Their roots go down twice as deep as the plants are tall.  

· They are more efficient at encouraging water infiltration than shallow rooted plants.  

· They also provide a good home for insects such as butterflies and food for birds during the winter.  

· A subtle thing, each year these perennial plants about 1/3 their roots die.  Leaving long straws for the water to run down into the groundwater.

The Rain Garden Volunteer will

a) Explain that they will each be given one plant to plant, then in pairs they will be given one trowel, a bucket of mulch and some newspapers that will act as a weed barrier.

b) Show them how to plant including matching the color stake stuck in their plant container to a colored stake in the rain garden. Then oversee the planting

Storm Drain Model – I’m not sure where the best place for this is, as an extra at the planting to occupy time or back at the pod.  

Use the storm drain model to show that the rainwater contains pollution that would normally wash down the storm drain that will be soaked up by the rain garden.

Hopefully a rain barrel will be there which can be discussed as another way to collect and use rainwater.
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